The Indo-West Pacific broad-front fiddler crabs, formerly attributed to the "lactea species-group" are revised. The subgenus Uca (Austruca) Bott, 1973, is here revived for accommodating the informal "lactea species-group". Uca (Austruca) presently covers 7 species, partly with a restricted regional distribution, of which one (Uca cryptica sp. nov. from Indonesia) is new to science.
Introduction
Fiddler crabs (Uca) are a well-known group of Ocypodid crabs. They are mostly small, highly social, and are a conspicuous brachyuran element in the muddy, muddy-sand or sandy-mud intertidal flats, especially near mangroves, throughout tropical and subtropical regions of the world (Zeil et al. 2006; Barnes 2010) . The species of Uca play important functional roles in coastal ecosystems in tropical and subtropical regions, hence a large amount of ecological work exists on the group (see Litulo 2005; Mokhtari et al. 2008) . They show a remarkable social behaviour, particularly during courtship, which has been the subject of many studies (see Alen & Levinton 2007; Dayson 2008; How et al. 2008; Lailwaux et al. 2008) . Despite these numerous studies, their systematics is still under dispute. To date Crane (1975) is the only and most comprehensive taxonomic work covering the complete genus. She proposed numerous subgenera and subspecies, but missed an earlier paper by Bott (1973) in which he had already introduced names for some of Crane's subgenera and species (von Hagen 1976) . The fundamental difference between both systems is that Bott used the morphology of the male pleopods as prime classification character while Crane mostly referred to cheliped and carapace morphology, and included species with very different male pleopods as subspecies under one and the same species. Rosenberg (2001) published a cladistic analysis on the basis of 236 morphological characters but failed to propose a new comprehensive system (Beinlich & von Hagen 2006) . Beinlich & von Hagen (2006) were the first modern authors to propose a comprehensive system on the basis of Crane's, Bott's and Rosenberg's findings, with a list of all sugnerea recognised by them and including a list of the species and a new subgenus, Uca (Cranuca) for Uca inversa (Hoffmann, 1874) . In spite of their clear proposals, Beinlich & von Hagen (2006) placed an additional question mark on the classification of the subgenus Paraleptuca Bott, 1973 . The synapomorphies for Paraleptuca that were listed are not convincing, because they do not apply to all species, neither do other characters besides the broad front, being, however, not at all of a homogeneous breadth in all species. Furthermore, the subgenus Paraleptuca Bott, 1973 , proposed by Beinlich & von Hagen (2006 , seems to be potentially paraphyletic, as already suspected by these authors. Ng et al. (2008) , in their comprehensive catalogue of Brachyura, followed the subgeneric system proposed by Beinlich & von Hagen FIGURE 1. Uca albimana (Kossmann, 1877) : a, c-f, i-j, lectotype male (SMF 9709); b, g, paralectotype females (SMF 17145); l ovigerous female (SFM 5698), Egypt. a, infraorbital region of male; b, infraorbital region of female; c, major chela, outer surface; d, major chela, inner surface; e, merus of major chela, outer surface; f, merus of major chela, inner surface; g, minor chela, outer surface; i, minor chela, outer surface; k, tip of G1, mesial surface; j, tip of G1, lateral surface. l, genital opening of female.
Diagnosis. Front broad. Anterolateral borders of carapace moderately convergent. Major male chela palm without a supramarginal groove adjacent to lower border. G1 with palp relatively short, not reaching to base of horny endpiece; this last one flat, with flanges not inclined, longer than broad, suture displaced ventrally; terminal opening marked by a more or less distinct notch.
Redescription. Front broad, about 1/6.5 times as broad as carapace. Ventrolateral margin of carapace moderately convergent, distinctly crested, joining to posterolateral margin at base of exorbital triangle; posterolateral margin distinctly crested, extending curvedly backwards, ending at level of middle cardiac region; posterolateral striae short. Exorbital angle acutely triangular, directed forwards and inwardly; upper orbital margin sinuous, with two crests bordering narrow eyebrow; eyebrow getting narrower outwardly, inner part less than 1/2 breadth of eyestalk in adjacent region; lower orbital margin regularly granulate, granules becoming larger outwardly (Fig. 1a) , that of the paralectotype female with additional small granules, on middle part, at inner side of large granules (Fig. 1b) .
Pterygostomian region ( Fig. 1a) with regular feather-shaped bristles, becoming glabrous towards lower orbital region, two short longitudinal lines of bristles on anterior-inner portion.
Third maxilliped with merus about 1/3 length of ischium; longitudinal broad groove on outer surface of ischium and merus close to inner margin, bordered with short setae; long setae on inner margin of ischium and merus.
Major chela merus with transverse ridges on upper margin, finely granulate, becoming irregular distally; lower margin denticulate (Fig. 1e) , denticles small, becoming larger distally; inner surface ( Fig. 1f) with patch of relatively large granules distally on upper portion. Carpus about 1.5 times as long as broad, inner upper margin denticulate, small patch of feather-shaped setae on lower proximal and upper distal portions of inner surface. Outer surface of palm (Fig. 1c) smooth, without supramarginal groove; lower margin weakly granulate, with low granules, upper margin granulate, with relatively small granules; inner surface ( Fig. 1d ) with high oblique tuberculate ridge, tubercles large, becoming smaller distally; proximal ridge at dactylus base with large granules, distal ridge parallel to proximal one, with granules, low, relatively small. Dactylus about 1.3 to 1.4 times as long as palm, higher than fixed finger; proximal, median teeth on cutting edge of both fingers, median teeth relatively large, that of fixed finger slightly larger; fixed finger with subdistal tooth.
Small chela (Figs. 1g, i) with smooth ridge on outer surface, extending from lower distal part of palm to two third of fixed finger; cutting edge without tooth, gap between fingers as wide as adjacent dactylus, fixed finger slightly wider than dactylus.
Merus of walking legs with finely granulated transverse ridges on anterior margin, posterior margin minutely serrated; propodus 1.2 times as long as carpus; dactylus conical, as long as propodus; last leg with propodus as long as carpus; anterior margin of carpus and propodus slightly granulate.
Male abdomen tapering from segment 2 to 5, segment 6 with lateral margin nearly straight, length of segments 3-5 subequal.
G1 (Figs. 1j, k) with stem slightly bent in posterolateral direction, palp not reaching to base of horny endpiece; latter slightly longer than wide, distal margin convex, dorsal lobe large, reaching slightly beyond ventral lobe; terminal opening of sperm channel ventrally subdistal, in middle line of endpiece lobes; scarce feather-shaped setae along lateral margin, distally becoming longer and relatively dense, scarce short setae on palp.
Genital opening of female: direction of opercle edge parallel to median line of sternum. Median tooth plate of the gastric mill ( Fig. 4a ) with 8 teeth, small gaps between them, two first ones massive, different in shape, 3-8 decreasing in size posteriorly, last one distally attached to basal plate; lateral tooth plate with 20-22 comb-shaped teeth.
Distribution. Red Sea, Gulf of Aden, Socotra, Arabian Sea, Oman (Dhofar), south Gulf of Oman, southeastern Persian Gulf.
Remarks. Crane (1975) , like former authors, treated the present species as a synonym of U. annulipes. Lewinsohn (1977) was the first to point out the differences between both and thus separated the Red Sea populations under the subspecific name U. lactea albimana. We agree with the differences cited by Lewinsohn (1977) , namely the lack of a supramarginal groove on the major chela and lack of a patch of setae on the lower distal portion of merus of the same chela in all specimens from the Red Sea and specimens from outside the Red Sea. Furthermore, a distinct difference is the median tooth of the gastric mill. U. albimana has 8 teeth on the median plate, whereas U. iranica has 6, which confirms the clear difference between these two species. We therefore consider both of them as having species rank. Regarding the median tooth of the gastric mill, U. albimana is more closely related to U. annulipes, as this last species has also 8 teeth on the median tooth (Figs. 4a, b) . The most prominent difference is the shape of the second tooth, which is nearly elliptical in U. annulipes.
The material from Oman, Gulf of Oman, Persian Gulf and M. Jousseaume's material from Djibouti (Obock) belong to the typical U. albimana. This species is remarkably small-sized (the largest male [SMF 5698 ] from the Red Sea measures CL 8.5, CB 15.5, Ch.L 25.00 mm) in comparison to its more closely related and partly sympatric congeners U. annulipes and U. iranica. Lewinsohn (1977) also mentioned the small size of U. albimana in comparison to U. annulipes. This species are sympatric, with U. iranica in the southeastern Persian Gulf and western Gulf of Oman, but easily distinguished from U. iranica, apart from its fully different median tooth of the gastric mill, by having moderately convergent lateral margins, which are very slightly convergent, or nearly straight in U. iranica. Genetic evidence presented by Shih et al. (2009) -Lenz 1905: 365; , 558. -Sewell 1913 : 339, 344. -Bouvier 1915 : 301. -Kemp 1915 : 227. -Gordon 1934 : 10. -Tweedie 1937 : 141, fig. 1a. -T. Sakai 1940 : 32. -Chhapgar 1957 . Gelasimus annulipes var. lacteus -Ortmann 1894a: 759. Uca annulipes -Nobili 1899a: 274; 1899b: 518; 1903 : 20. -Doflein 1899 : 193. -Crosnier 1965 : 117, figs. 204, 206, 207, 212, 213. -Lanchester 1900a 1900b: 580; : 549. -Schenkel 1902 : 580. -Borradaile 1907 : 408. -Rathbun 1910 : 322. -Roux 1917 : 16. -Stebbing 1917 : 16. -Symons 1920 : 309. -Balss 1922 : 142. -Boyce 1924 : 250. -Maccagno 1928 : 35. -T. Sakai 1936 1939: 616; 1940 : 28. -Miyake 1936 1938: 109; : 190, 222, 241, pl. 16, fig. 2. -Panikkar & Aiyar 1937 : 295, 301. -Suvatti 1938 : 74. -Chace 1942 : 202. -Vatova 1943 : 24. -Buitendijk 1947 : 280. -Barnard 1950 : 97, 98, figs. 18g-i, 19e. -Tweedie 1950 : 356. -Sankarankutty 1961 : 113. -Forest & Guinot 1961 : 141. -Claude 1964 : 11. -Pillay & Nair 1971a 1971b : 161. -Rajendran 1972 : 378. -Naiyanetr 1980 . -Adiwiryono et al. 1984: 253, 256, 257 (all in list -Tesch 1918 : 39. -Maccagno 1928 : 29, fig. 15. -Barnard 1950 [not Ocypode (Gelasimus) lactea De Haan, 1835] . Uca lacteus -Stebbing 1917: 16, pl. 4. [not Ocypode (Gelasimus) lactea De Haan, 1835] . Austruca annulipes -Bott 1973: 322, fig. 13 . Uca (Celuca) annulipes -Dai & Yang 1991: 467, pl. 3, fig. 362 (2) . Uca (Celuca) lactea annulipes -Crane 1975 : 299, 301, 611. figs. 18A-C, 19I-N, 20D-K, 24. -Frith 1977 Unknown locality: 25 males, 1 female (MNHN B11865); 2 males (1 Chelip of male) (MNHN B11877); 42 males, 3 females (MNHN B11886); 1 male (MNHN B11895); 2 males (MNHN B11901); 6 males (MNHN B11903); 1 male (MNHN B11905); 1 male (MNHN B11911); 1 male (MNHN B11937); 4 males (UZM); 1 male (ZMH Ex K6748); 1 female (ZMH); 2 males, 5 juv. (SMF 17144).
Diagnosis. Front broad. Anterolateral borders of carapace moderately convergent. Major male chela (Figs. 2b-d) with palm bearing a supramarginal groove adjacent to lower border, which very often is beset with short bristles. G1 (Figs. 3a-e) with palp relatively short, sometimes reaching to base of horny endpiece (Figs. 3b, c) ; this last one flat, with flanges not inclined, longer than broad, mainly due to the largely protruding dorsal lobe; suture displaced ventrally; terminal opening marked by a more or less distinct notch. Female genital opening as in U. albimana. Distribution. Indian Ocean: from East Africa to the Indo-Malayan archipelago, excluding the Red Sea and the Persian Gulf, western Pacific: Borneo, Celebes, Lombok, Sumbawa, Flores, Phillippines, Hainan Island of China, probably ranging up to Ogasawara (Bonin) Islands. Remarks. Crane (1975) treated this species as a subspecies of U. lactea. We do not think that species with such different pleopods do interbreed and therefore assign a species rank to Crane's subspecies. This is also the case of U. perplexa, U. lactea and U. cryptica sp. nov., which are described herein. In the Persian Gulf populations hitherto referred to as U. annulipes the G1s are within the range of variability of U. annulipes (see Figs. 3b-e, or Crane 1975: fig. 65D ). However, the anterolateral borders of the carapace consistently do not converge in contrast to the convergent anterolateral borders in U. annulipes from outside the Persian Gulf. Furthermore, they have a completely different form of the median tooth of the gastric mill (see Figs. 4b, 7a) . In this respect U. annulipes resembles much more U. albimana, by having 8 teeth on the basal plate of the median tooth, while the Persian Gulf populations have only 6. Therefore we separate these last ones under the name U. iranica Pretzmann, 1971 , which we rank as a morphologically closely related but distinct species. U. albimana (Kossmann, 1877) and U. mjoebergi Rathbun, 1924 , are easily distinguishable from U. annulipes by lacking the supramarginal groove of the large cheliped. Regarding the form of the median tooth of the gastric mill ( Fig. 4b) , U. annulipes is closely related to U. albimana rather than to U. mjoebergi, the latter having a fully different morphology in the median tooth. Therefore these two taxa are treated as full species here. Shih et al. (2009) , based on genetic evidence, identified two species, U. albimana and U. annulipes as good species, and assigned them together with U. iranica in the same clade, which can be well supported by morphological findings.
Small variations on the apical portion of the G1 of U. annulipes are observed in specimens from different localities (see Figs. 3b-e), but these differences are not considerable as all have the same pattern by having a short palp not reaching to the base of endpiece, a long apical flange, distally two lobed, and in all cases the dorsal lobe is larger than ventral one. There is another noteworthy feature not noticed in earlier studies. The gap of the small chela in males is always narrower than the breadth of the adjacent dactylus in all specimens from Thailand, farther east than India (Fig. 2h) . In East African samples, a certain number of specimens have a very broad gap (Fig. 2g) , being superior to the breadth of the adjacent dactylus. However, this character is not consistent in that particular area. This probably can be the beginning of a differentiation of western and eastern Indian Ocean forms that may be taking place, as the character is asymmetrically distributed. Because of the missing consistency we do not advocate any taxonomic separation at the present time. As may be expected, the identification of females of wide-front Uca related to U. annulipes is very difficult and seems impossible in most forms. We have examined the small chelae of females, which showed no differences between different species, as well as the female genital opening. Of all the species, only U. perplexa is slightly different by the orientation of the genital opening. Uca (Austruca) cryptica sp. nov. (Figs. 5, a-k, 7b, (Fig. 5a ). Major male chela palm with supramarginal groove, partly beset with setae (Fig. 5e) . G1 with palp, relatively short, hardly reaching to base of horny endpiece (Fig. 5i) . This last one flat, with flanges not inclined, about as broad as long, strongly bent in lateral direction, forming much smaller angle with the stem. Inclination of endpiece is much stronger than in any other species of the lactea-group, Position and displacement of suture as in U. annulipes . Median plate of the gastric mill with 6 teeth (Fig. 7b) .
Description. Carapace smooth. Front broad (about 1/7 times as broad as carapace). Venterolateral margin of carapace moderately convergent (Fig. 5a ), distinctly crested; posterolateral margin distinctly crested, extending curvedly backwards, ending in level of central cardiac region; posterolateral striae short. External orbital angle acute, long triangular, directed antero-externally, tip very slightly incurbed frontally. Upper orbital border sinuous, with two crests bordering eyebrow, in its broadest part about 1/3 breadth of eyestalk. Lower orbital border (Fig. 5b ) regularly granulate, with granules increasing in size from inner to outer part. Pterygostomian regions beset regularly with feathered bristles, becoming scarce towards lower orbital border (Fig. 5b) .
Third maxillipeds with merus 1/3 length of ischium. longitudinal broad groove on ischium and merus, close to inner margin, bordered with short setae; long setae along inner margin of ischium, merus.
Major chela merus ( Fig. 5c ) with scarce granules on anterior upper portion of outer surface; inner dorsal margin with large granules; lower margin denticulate, denticles becoming large dorsally (Fig. 5d) . Carpus definitively longer than broad, outer surface smooth, anterior upper margin with a row of granules, alternating in size; inner surface with scattered granules. Palm ( Fig. 5e ) with outer surface minutely granular; lower margin with row of large granules; supramarginal groove adjacent to lower margin, beset with short setae; inner surface ( Fig. 5f ) with oblique tuberculate ridge, high, with large granules; proximal ridge at dactylus base parallel to distal one, both strongly tuberculate. Dactylus high in proximal part, higher than fixed finger; both fingers with enlarged proximal tooth; subdistal tooth on fixed finger. Small chela (Fig. 5g ) with smooth ridge on outer surface, extending from lower distal end of palm to proximal two thirds of fixed finger; without teeth on cutting edge of fingers, gap large, broader than adjacent dactylus.
Second to fifth pereiopods with merus having convex borders, granular crests on anterior margin (Fig.  5h) ; remaining joints smooth. Dactylus moderately curved.
Sternum smooth, transverse lines not reaching midline, longitudinal line present in thoracic segments 6-8. Episternites not completely separated from respective sternites.
Male abdomen tapering from segments 2 to 5, segment 6 with subparallel margin; length of all segments between 3 and 6 subequal.
G1 with stem ( Fig. 5i ) slightly bent in dorso-lateral direction; palp rather short, hardly reaching to base of horny endpiece. This last one about as long as broad, flat, with flanges not inclined, distal border oblique (Fig.  5j) , with terminal opening of sperm channel in midline; dorsal lobe reaching slightly beyond ventral one; whole endpiece bent in lateral direction, thus forming rather small angle with stem, its inclination is much larger than in any other species of the lactea-group. Suture of sperm channel displaced ventrally from base to tip (Fig. 5k) .
Median tooth plate of the gastric mill ( Fig. 7b ) with 6 teeth; two first ones massive, different in shape; 3-5 decreasing in size distally; third one clearly narrow, large gap between it and second and third teeth; 4 and 5 nearly in the same size, small gap between them; last one shorter, attached to plate dorsally. Lateral tooth plate ( Fig. 8b) with 17 comb-shaped teeth.
Distribution. Up to now only known from Indonesia and the Philippines.
FIGURE 5. Uca cryptica sp. nov. Holotype male (ZSM): a, lateral margin of carapace; b, infraorbital region; c, merus of major chela, outer surface; d, merus of major chela, inner surface; e, major chela, outer surface; f, major chela, inner surface; g, minor chela, outer surface; h, last walking leg (right); i, G1, lateral surface; j, apical part of G1, lateral surface; k, apical part of G1, mesial surface.
Remarks. The new species is distinct from any other lactea-group members by the peculiar shape of its G1, particularly the strongly inclined endpiece. There are other characters that allow its identification. The presence of a supramarginal groove on the major male chela palm leads to the exclusion of all similar species except U. annulipes and U. perplexa. It is distinguishable from these two species by the fact that the new species lacks a tuft of setae on the lower anterior corner of the merus of the large chela, which is present in U. perplexa and U. annulipes. As only the holotype and two paratypes (NHMW) can be compared in this respect, the Philippines paratype lacking the large chela, the identification has always to be determined by examining the G1. Regarding the median tooth of the gastric mill (Figs. 7a, b) , this species is closely related to U. iranica by having 6 teeth on the median plate, but readily distinguishable from all other members of the group. Considering the general features of the apical part of the G1 and median tooth plate of the gastric mill, Uca cryptica sp. nov. can be properly attributed to Clade W (this clade already includes U. albimaba, U. annulipes and U. iranica) proposed by Shih et al. (2009) .
Nothing is known about the biology and ecology of the new species, and very few specimens are known. Etymology. We name it cryptica to point out the fact that it was hidden among numerous museum specimens and still remained undiscovered. Diagnosis. Front broad. Anterolateral borders of carapace weakly arched, nearly straight. Major male chela palm without supramarginal groove adjacent to lower border, but shallow depression near base of fixed finger. G1 and female genital opening as in U. annulipes.
Uca
Redescription. Front broad, about 1/6.5 times as broad as carapace. Venterolateral margin of carapace (Figs. 6d, 9a ) very slightly convergent, nearly straight, distinctly crested; posterolateral margin crested, extending curvedly backwards, ending about in level of middle cardiac region; posterolateral striae short, shortly behind posterolateral margin, slightly lower that latter. Exorbital angle triangular, directed forward; upper orbital margin sinuous, with two crests (lower one faintly crested), bordering narrow eyebrow, getting strongly narrower outwardly, inner part less than 1/2 breadth of eyestalk in adjacent region; lower orbital margin regularly granulate, granules becoming larger on outer one third portion (Fig. 9b) .
Pterygostomian region with regular feather-shaped bristle near third maxilliped, becoming glabrous towards lower orbital margin, one longitudinal line of bristle on low-laid antero-inner portion.
Third maxilliped with merus about 1/3 length of ischium; longitudinal broad groove on ischium, merus, close to inner margin, bordered with short setae; long setae on inner margin of ischium, merus. Major chela merus (Fig. 9d) with transverse ridges on upper margin, finely granulate; inner upper margin distally elevated, granulate; lower margin denticulate, denticles becoming larger distally (Fig. 9c) . Carpus about 1.5 times as long as broad, inner upper margin denticulate, 3, 4 proximal denticles remarkably large; outer surface, inner surface and lower margin smooth, glabrous. Outer surface of palm (Fig. 9e) smooth, without supramarginal groove, with shallow depression near base of fixed finger; lower margin weakly granulate, with low granules, upper margin granulate, proximal portion with dense short setae at inner surface; inner surface ( Fig. 9f) with high, oblique and tuberculate ridge, granules large, becoming smaller distally; proximal ridge at dactylus base with large granules, distal ridge parallel to proximal one, with granules low, relatively small. Dactylus more than 2 times as long as palm, slightly wider than fixed finger, with subproximal tooth, median teeth nearly in middle; fixed finger with large median tooth on proximal third, located between proximal and middle teeth of dactylus when fingers are closed, subdistal tooth small.
Small chela (Fig. 9g ) with smooth ridge on outer surface, extending from lower distal end of palm to proximal two third of fixed finger; cutting edge without tooth, dactylus slightly wider than gap between fingers, gap getting narrower distally, fixed finger slightly higher than dactylus proximally.
Merus of walking legs with finely granulated transverse ridges on anterior margin, posterior margin serrated on proximal half; propodus 1.2 times as long as carpus, propodus of last leg slightly shorter than carpus (Fig. 9h) ; dactylus conical, as long as propodus; row of brown bristles on anterior and posterior surface of propodus and dactylus, those of dactylus longer.
Male abdomen tapering from segments 2 to 5; segment 6 with lateral margin nearly straight; length of segments 3-5 subequal; segments 5 and 6 of nearly equal length. G1 (Fig. 9i) with stem bent in posterolateral direction, palp not reaching to base of horny endpiece; latter slightly longer than wide, distal margin convex, dorsal lobe large (Fig. 9k) , reaching slightly beyond ventral lobe; terminal opening (Fig. 9j ) of sperm channel subdistdal ventrally, in midline of endpiece lobes; feathershaped setae along lateral margin, distally longer, scarce short setae on palp. Genital opening of female as in U. albimana Median tooth plate of the gastric mill ( Fig. 7a ) with 6 teeth, with relatively large gaps between them, two first ones massive, different in shape, 3-5 nearly of same size, 6 shorter; lateral tooth plate (Fig. 8a) with 18 comb-shaped teeth. Pretzmann, 1971 : holotype male (NHMW 3788), a, lateral margin of carapace; b, infraorbital region; c, merus of major chela, inner surface; d, merus of major chela, outer surface; e, major chela, outer surface; f, major chela, inner surface; g, minor chela, outer surface; h, last walking leg, left; i, G1, laterla surface; j, apical part of G1, lateral surface; k, apical part of G1, mesial surface.
FIGURE 9. Uca iranica

Distribution. Persian Gulf and Gulf of Oman.
Remarks. Pretzmann (1971) originally described the species as a subspecies of U. annulipes from the Persian Gulf. He recorded both U. annulipes and U. iranica from the same locality in Bandar-Abbas. The main characteristics given by Pretzmann (1971) to distinguish the two forms were mainly limited to the morphology of the large chelae. Apparently he assigned specimens with chela without large teeth on the cutting edge of the fingers (mainly regenerated form) to his subspecies U. annulipes iranica, but in the material examined here both species of U. iranica and U. annulipes have broadly the same type of chela. Such differences in the major chelae, which in realty refer to the peculiarities of regenerated pincers, are described also by Yamaguchi (1973) for Uca lactea. We also include in U. iranica the specimens from Bandar-Abbas assigned to U. annulipes proper by Pretzmann (1971) . Crane (1975) did not mention or discuss the species.
As stated under the remarks for U. annulipes, all examined specimens clearly differ from U. annulipes and U. albimana by the shape of the anterolateral borders. Regarding the median tooth of the gastric mill, this species is clearly different from the two former, but is similar to U. cryptica sp. nov. by having 6 teeth on the median tooth of the gastric mill (Figs. 7a, b) . In contrast, the lateral tooth of the gastric mill of U. iranica is different from U. cryptica sp. nov. and allied to U. albimana and U. annulipes, as U. iranica has a narrow lateral tooth plate with about 18 comb-shaped teeth. Sakai 1934: 320; 1936: 171; : 618. -Kamita 1935 . -Miyake 1936: 511; : 222, 242. -Ono 1965 : 8. -Yamaguchi 1970 1973: 154; 1977: 426; 1978: 29; 2001a: 285; 2001b : 389. -Murai et al. 1987 : 1334 . -Jones & Morton 1994 [part.]. -Miyake 1983: 162, pl. 55, fig. 2 . Uca lactea lactea -Yamaguchi 1983 : 25. -Kim & Kim 1995 . -Shih et al. 1999 . Ucca (Celuca) lactea -Dai & Yang 1991: 466, fig. 236 (1 Diagnosis. Front broad. Anterolateral borders moderately convergent. palm of major male chela without supramarginal groove adjacent to lower border. G1 (Fig. 10f) with palp long, reaching up to distal half of horny endpiece; this last one has inclined flanges, but no strong torsion (Fig. 11c) ; terminal opening at base of deep emargination of distal margin (Fig. 11b) . Genital opening of female (Fig. 11a) and thus also direction of the opercle's edge slightly oblique in respect to median line of sternum.
Distribution. Korea, Japan, Taiwan, China, northern Vietnam. The northern limit in China is in Zhejiang Province, Ise Bay in Japan. Southwards the species reaches Hainan Island, China and northern Vietnam. Remarks. The species is easily recognisable by the peculiar shape of the G1, especially the large size of the palp. U. lactea may easily be distinguished from U. perplexa, with which it may be sympatric at least in the Ryukyu Islands, by the lack of a supramarginal groove on the major chela palm as well as by the weakness of the subdistal tooth on the fixed finger of the same limb (Figs. 10b-e) , which is more prominent in U. perplexa and makes it easily distinguishable from its congener.
The southern distribution of this species is not well known. This applies especially to the Ryukyus, from which it was reported by T. Sakai (1976) . Although Sakai mentioned the presence of U. lactea in the Ryukyus, but he did not list U. perplexa from Japan. Sakai probably ignored Crane's record of U. perplexa in the Ryukyus. Crane (1975) , however, only recorded U. perplexa from this area and our material also belongs to this species. On the contrary, we have not seen any specimen of U. perplexa from China. The same applies to our few specimens from Taiwan, which all belongs to U. lactea, although the species has been recorded from Taiwan several times (see Ng et al. 2001) . It has to be checked if U. perplexa and U. lactea exclude each other or if they are sympatric in part of their range. The factors limiting the distribution of the two species also remain unknown. The median tooth of the gastric mill of U. lactea (Fig. 14a) is unique among all member of the U. lactea-group, but slightly similar to U. perplexa rather than others. But regarding the form of the lateral tooth plate of the gastric mill (Fig. 15a ) and the number of teeth on it, numbering 22 and being comb-shaped, ally the species with U. annulipes and U. albimana. Uca (Austruca) mjoebergi Rathbun, 1924 (Figs. 12d-f, 13a-j, 14b, 15b Western Samoa: 1 male (SMF 5676), Upolu, vend. Mus. Goddefroy [this locality is probably wrong]. Diagnosis. Front broad. Anterolateral borders of carapace slightly convergent. Palm of major male chela (Figs. 13c, d ) without supramarginal groove adjacent to lower margin; oblique ridge at inner surface low. G1 generally as in U. annulipes, but horny endpiece comparatively broader, directed remarkably in a dorsolateral direction (Fig. 13e) , mesial border of stem between palp and endpiece bulging outward.
Distribution. Australia: Northern Territory and Western Australia, New Guinea (where it probably is sympatric with U. annulipes), central Indonesia (Sulawesi Tenggara, Pulau Kaledupa) sympatric with U. perplexa (Barnes 2010) .
Remarks. The most reliable characters to recognise this species is the shape of the G1, especially the curb in the distal part of stem adjacent to the horny endpiece as well as its convexity, of course with a certain amount of variability (see Figs. 11f-i) . It is easily distinguished from U. perplexa by the lack of the supramarginal groove at the outer surface of the palm of the large male chela. From U. annulipes it can be also easily distinguished by this last character. All Australian specimens examined are typical both in the shape of the G1 and the palm of the male chela. In the examined specimens also the oblique ridge on the inner surface of large male chela palm is typically low as described by Crane (1975) and George & Jones (1982) . In U. annulipes this crest is typically high, but there is a certain amount of variability in this character, so that it cannot be used as good discrimination character. In the specimens from the Banda Archipelago different forms of G1 were found, exhibiting some variations from typical U. annulipes to typical U. mjoebergi (see Fig. 11f-i) . The specimen from New Guinea identified by Crane (1975) as U. mjoebergi is quite typical in the major chela. Regarding the features of median and lateral teeth of the gastric mill, this species is readily separated from all other members of this group. The median tooth plate (Fig. 14b ) has four teeth, the two first ones being variable in size, the third and fourth ones nearly equal, one very small tooth attached dorsally to the basal plate. The lateral tooth plate (Fig. 15b) is typical in having a shoe-shaped form, with 17 combshaped teeth. U. mjoebergi has a local distribution in northern and Western Australia (Davie 2002) . There are also specimens from western New Guinea, where it is likely sympatric with U. annulipes. More recently, Barnes (2010) recorded this species from Sulawesi Tenggara in central Indonesia in sympatry with four different species of fiddler crabs, including U. perplexa from the present group. These records from outside Australia extend its distiribution north to South East Asia, but still within Wallacea. Rathbun, 1924: d, Indonesia, Sulawesi Tenggara; e, f, Australia, Darwin Island; . Photos credits: a, b, e, f by T. Detto (The Australian National University); c by S. Komai (Natural History Museum and Institute, Chiba, Japan); d by R.S.K. Barnes (Cambridge University). Rathbun, 1924. a-e, male (SMF 17156) , Western Australia, 1 km E. Onslow; f-i, males (ZUM), Banda Islands; j, female (SMF 17155), Western Australia, Broome. a, merus of major chela, outer surface; b, merus of major chela, inner surface; c, major chela, outer surface; d, major chela, inner surface; e, G1, lateral surface. f, g, h, i, apical part of G1, lateral surface; j, genital opening of female.
FIGURE 13. Uca mjoebergi
Uca (Austruca) perplexa (H. Milne Edwards, 1852) 17a, b, Gelasimus perplexus H. Milne Edwards 1852: 150. Gelasimus annulipes -Kingsley 1880: 148. Uca annulipes var. orientalis -Nobili 1901 : 13, 14, fig. A. -Maccagno 1928 fig. 21 . Uca lactea -Musgrave 1929: 342, 343 [as lacteae] . -Boone 1934: 199, pl. 103 . Uca (Celuca) lactea perplexa -Crane 1975 : 300. figs. 18D-F, 19B-H, 20A-C, 26D, 31E, 54K, 69C, Pl. 39E-F. -Miyake 1983 fig. 1 -Shih et al. 1999 : 170. Uca perplexa -Naiyanetr 1980 . -George & Jones 1982 : 10 (in key), 83-86, figs. 6, 7b, 54a-f, 58e. -Ng et al. 2001 . -Davie 2002 : 362. -Naiyanetr 2007 . -Shih et al. 2009: 377. Material examined. India: 1 male (UZM), Nicobar Islands, leg. Reinhardt, "Galathea"-Expedition. Rathbun, 1924, male (SMF 17163) .
Singapore: 4 males (UZM), Putan Sudang, tidal zone, bottom coral reef, 19.05.1951 ["Galathea"-Expedition. Stat. 337.] Indonesia: 2 males (SMF 5680), Sumatra, Sipora, 1eg. Maass; 1 male (ZMG 101), Noordwachter Isl. (=Pulo Sebiri) E. of Lampong, 04-05.1885, 1eg. J. Brock; 1 male (UZM), Padang, 1eg. Djellerus; 2 males (ZSM), Java, 1929; 3 males (MNHN B12006), 1 male (MNHN B12008), 1 male (MNHN B12009), 1 male (MNHN B12010), Jakarta, 1eg. Blecker; 7 males, 1 female (UZM), Tjilatjap; 3 males, 1 female (UZM), Soelyi, mangrove beach, 01.04.1909, "T. Mortensne's Java expedition"; 1 male (ZMG 100), Borneo, Pontianac, 1894, 1eg. Storm; 1 male (MNHN), E. coast, delta of Makaham river, Senipah, 10.1986 Wrong or doubtful localities: 1 male (ZNIH K2938), "South Atlantic". Unknown locality: 4 males (ZMH K6748), vend. J. Umlauff, 04.03.1914 . Diagnosis. Front broad. Anterolateral borders moderately convergent. Major male chela with palm bearing a supramarginal groove adjacent to lower border, beset with short setae (Figs. 16a, b) . G1 (Fig. 16d ) with palp long, clearly reaching beyond base of horny endpiece; this last one has inclined flanges, strongly folded towards dorsal direction in comparison to the stem (Fig. 16f) ; terminal opening of sperm channel at base of shallow emargination of the distal margin (Fig. 16e) . Genital opening of female (Fig. 16g) and thus also direction of opercle edge oblique in respect to median line of sternum. Distribution. Eastern Indian Ocean (from the Nicobar Is. eastward), western and central Pacific Ocean as far north as the Ryukyu Islands to Amami-Oshima. In Australia, the species is distributed throughout the east coast reaching its southern limit around Trial Bay in southern New South Wales.
Remarks. Crane (1975) reported one or two intermediate individuals from north-central Philippines, and believed that these emerged from hybridization between U. perplexa and U. annulipes. She referred mainly to the intermediate form of the G1 of these specimens, and mentioned that interbreeding occurs between these two species in Sunda Shelf. Subsequently, Barnwell (1980) examined specimens of U. perplexa and U. annulipes from Jakarta, Indonesia, and found three different forms contributing to U. perplexa, U. annulipes and an intermediate form. He believed that all three are distinct species, but this intermediate form never has been described as a new species. We examined numerous specimens of U. perplexa from different locations within its distribution as far as South Australia and Japan, including areas where it was thought to occur sympatrically with U. annulipes. Uca perplexa deserves specific rank, as G1 and the female genital opening are in all cases different from U. annulipes and allies, also from U. lactea and U. mjoebergi. The strong torsion of the endpiece, together with its prominent emargination is especially distinctive in Uca perplexa. The corresponding shape of the female genital opening also allows the recognition of females. The median tooth plate of the gastric mill is a further character that is used to separate this species from its congeners. We, therefore, do not agree with Crane's (1975) hypothesis that interbreeding occurs between U. perplexa, and U. annulipes. However, U. perplexa is morphologically more similar to U. lactea than to U. annulipes. They share similarities in the G1, major chela of the male and the morphology of the median tooth plate of the gastric mill. Genetic results of Shih et al. (2009) support this idea by grouping U. perplexa with U. lactea in the same clade (Clade E by Shih et al. 2009 ). They also treated U. perplexa as a good species as did George & Jones (1982) .
Discussion
This revision shows that the species of the subgenus Uca (Austruca) are unevenly distributed throughout the Indo-West Pacific region (Fig. 19) . Careful comparison reveals that there are regionally restricted species in contrast to broadly distributed ones. At least some of these narrowly distributed species must be the result of regional speciation.
Uca (Austruca) annulipes has the widest range, present from East Africa to the Ogasawara (Bonin) Islands. Uca (A.) perplexa also has a wide range, from the eastern Indian Ocean to French Polynesia. All the remaining species show a more restricted distribution. Uca (A.) albimana is the only species of the subgenus in the Red Sea, presumably well adapted to the high salinity conditions, confirmed by the fact that it also occurs in the highly saline south-western Persian Gulf (Apel & Türkay 1999) . Uca (A.) iranica is restricted to the Persian Gulf, including the northern regions that can be quite cold in winter, with water temperatures in coastal regions usually around 10°C, occasionally to 7°C in Kuwait (Sheppard et al. 1992) or even 4°C in Qatar (Shinn 1976) . In contrast, summer temperatures can be around 39°C (Sheppard et al. 1992) . This, in combination with high salinity, makes the Persian Gulf a peculiarly harsh marine environment, especially in the north, where U. (A.) iranica is the only species of the subgenus, presumably well adapted to these extremes and excluding other related species except U. (A.) albimana in the warmer south-western Gulf. This is best explained as the result of local speciation of both species originating from a basal annulipes-stock. This is supported by the genetic relationships shown by Shih et al. (2009, Fig. 2) , in which U. annulipes, U. albimana and U. iranica are closely related as members of a single clade (Clade W). It is remarkable that the U. annulipes specimens used for the genetic analyses are from localities far away from the western Indian Ocean (China, Thailand and Malaysia) and still cluster together with the two others from far west and northwest (there is obviously a mistake in the labeling of fig. 2 in Shih et al. (2009) in which U. iranica and U. annulipes are reversely labeled). It is much more difficult for the remaining species of the subgenus to suggest an origin in correlation with ecological or zoogeographical conditions. An exception may be the eastern Asia U. (A.) lactea, which is restricted to temperate and subtropical conditions and therefore might also be the result of a local speciation. If the cladogramm in Shih et al. (2009) is taken into account, the basal stock here could be the more widespread U. (A.) perplexa. It is noteworthy that U. mjoebergi does not cross the Wallace line and therefore is not a Wallacean element (see also Barnes 2010) . For U. (A.) cryptica n. sp., there is not much information in order to attribute it to a specific biogeographic group. This species is so far only known from Indonesia. The Indo-Malayan Archipelago is a biodiversity hotspot (Roberts et al. 2002) . Of the subgenus, 4 of 7 species are known from that area while the remaining 3 are restricted to marginal regions.
The present study has also offered the possibility of comparing morphological against genetic character distribution and emerging systems. The genetic cladogramm in Shih et al. (2009) is exactly parallel with what we have found in gonopod and gastric mill characters. All other external characters such as cheliped and carapace morphology do not fit the genetic results. Concerning the gonopod morphology, the phylogenetic value for classifications has been on numerous times (e. g., Türkay 1975; Guinot 1979; Brandis et al. 1999) . For the gastric mill this phylogenetic value is more surprising. It has, however, after its introduction as a character by Yang (1986) , been successfully used by K. Sakai et al. (2006) and proved a very powerful tool in generic classification, fully in line with gonopodial and other complex character systems. It is again clearly parallel with gonopod morphology and genetic grouping, and it should be used as a routine character in crab systematics.
